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MODULAR STRATEGY FOR DEVELOPING 
NON-PEPTIDE PROTEIN KINASE INHIBITORS 




Conserved Catalytic Site 



STEP 1 

Utilize one or more Mj 's 
to identify promising 
non-peptide scaffolds. 
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Substrate Specificity Sites 



M2 
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Scaffolds 



KEY 

Mi= Module consisting of a selection of 
validated functionalities for binding 
to the conserved catalytic residues. 

M2= Module consisting of a selection of 
non-peptide scaffolds for PTK's. 

Sn= Specificity elements. 
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Substrate Specificity Sites 



STEP 2 

Enhance potency with 
initial specificity elements (S) 
and validate scaffolds as 
non-A TP competitive. 
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Conserved Catalytic Site 
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Scaffolds 




p-2 P-I P+I P+2 

Substrate Specificity Sites 



STEP 3 

Further enhance potency and 
selectivity via combinatorial 
libraries optimizing Mj and 
specificity elements (S). 
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*'''^''*^^^ = Optional side chains. 



Figur 2 

x-ray structur of (PKA):IVIg2ATP:pseudosubstrat inhibitor 
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Figure 3 



General Module Design Features For Binding To The Conserved Protein 

Kinase Catalytic Region 
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MODULE Ml 

Y- Ionic or H-bonding 

groups 
X= H-bond donating 8Jor 

accepting groups 
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Figure 4 

SUBSTRATE BEHAVIOR FOR BORONIC ACID PKA INHIBITORS 
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Figure 5 

Binding interactions of src substrate 
Ac-Ile-Tyr-Gly-Glu-Phe-NHj in model src active site. 
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Figure 6 

Design of naphthalene-based src inhibitor scaffold 
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src:peptide substrate complex 
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src:naphthalene-based 
non-peptide inhibitor 
binding mode 



Figure 7 

Design of isoquinoline and indole-based src inhibitor scaffolds 
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src:isoquinoline-based 
non-peptide inhibitor 
binding mode 
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src:indole-based 
non-peptide inhibitor 
binding mode 



Figure 8 
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NMR verification of 
triflation regioselectivity 
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I eq. Bis-(PinacoIato)-di boron 
3 mol% PdCl2(dppO, 3 mol% dppf 



3 eq. KOAc 
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1) Diethanolamine 

2) I N HCl 
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Figure 10 
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Mitsunobu Coupling 



OMe 



1 eq. B is -(Pinacolato)-di boron 
3 mol% PdCl2(dppO. 3 niol% dppf^ 
KOAc, Dioxane, 85°, 24h. 
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1) 1:1 TFA:DCM 
It, 20 m. 

2) Silica gel 
chromatography 



64 




O-B 



OMe 




1:1 TFA:DCM, 
Triethyl Silane, rt, 20 m. 
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Figure U 




1) WittigRXs 

2) Reduction 
(optional) 




Figure 12 
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FIGURE 14 
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FIGURE 15A 



FIGURE 15B 



Ovarian Tumor N015 Sensitivity To Drugs: 
Suspended Cell Culture 
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Normal Human Fibroblasts Sensitivity To 
Src Inhibitors: Subconflu nt Cell Culture 
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lIIGURE 15C 
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